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MONO DIAMETER MHELLBORE CASING 

Cross Reference To Related Applications 
[001] The present application claims the benefit of Ae filing dates of (1) U.S. provisional patent 
application serial no. 607387,486, attorney docket no 25791.107, filed on 6/10/2002, the disclosure of 
which is incorporated herein by reference. 

(0021 The present application is related to the following: (1) U.S. patent appUcation serial no. 
09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent appUcation serial no. 
09/510,913. attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 
09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent appUcation serial no. 
09/440,338, attorney docket no. 25791.9.02, filed on 1 1/15/1999, (5) U.S. patent application serial no. 
09/523,460, attorney docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent application serial no. 
09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent application serial no. 
09/51 1,941, attorney docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial no. 
09/588,946, attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 
09/559,122, attorney docket no. 25791 .23.02, filed on 4/26/2000, (10) POT patent application serial no. 
PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. provisional patent 
application serial no. 60/162,671, attorney docket no. 25791.27, filed on 1 1/1/1999, (12) U.S. provisional 
patent application serial no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999, (13) U.S. 
provisional patent application serial no. 60/159,082, attorney docket no. 25791.34, filed on 10/12/1999, 
(14) U.S. provisional patent application serial no. 60/159.039, attorney docket no. 25791 J6, filed on 
1 0/1 2/1 999, (1 5) U.S. provisional patent application serial no. 60/1 59,033, attorney docket no. 25791 .37, 
filed on 10/12/1999, (16) U.S. provisional patent application serial no. 60/212,359, attorney docket no. 
25791.38, filed on 6/19/2000, (17) U.S. provisional patent application serial no. 60/165,228, attorney 
docket no. 25791 .39, filed on 1 1/12/1999, (1 8) U.S. provisional patent application serial no. 60/221,443, 
attorney docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial no. 
60/221,645, attorney docket no. 25791.46, filed on 7/28Q000, (20) U.S. provisional patent application 
serial no. 60/233,638, attorney docket no. 25791.47, filed on 9/18/2000, (21) U.S. provisional patent 
application serial no. 60^^37,334. attorney docket no. 25791 .48, filed on 10/2/2000, (22) U.S. provisional 
patent application serial no. 60/270.007, attorney docket no. 25791.50, filed on 2/20/2001, (23) U.S. 
provbional patent application serial no. 60/262,434, attorney docket no. 25791 .51, filed on 1/17/2001, (24) 
U.S, provisional patent appUcation serial no. 60/259,486, attorney docket no. 25791 .52, filed on 1/3/2001, 
(25) U.S. provisional patent application serial no. 60/303,740, attorney docket no. 25791.61, filed on 
7/6/2001. (26) U.S. provisional patent application serial no. 60/313,453, attorney docket no. 25791 .59, 
filed on 8/20/2001, (27) U.S. provisional patent application serial no. 60/317,985, attorney docket no. 
25791.67, filed on 9/6/2001. (28) U.S. provisional patent application serial no. 60/3318,386, attorney 
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docket no. 25791.67.02, filed on 9/10/2001, (29) U.S. utility patrait application serial no. 09/969,922, 
attorney docket no. 2579 L69, filed on 10/3/2001, (30) U.S. utility patent applicatiOTi serial no. 10/016,467, 
attorney docket no. 25791.70, filed on 12/10/2001; (31) U.S. provisional patent application serial no. 
60/343,674, attorney docket no. 25791.68, filed on 12/27/2001; (32) U.S. provisional patMit application 
serial no. 60/346,309, attorney docket no 25791.92, filed on 1/7/2002; (33) U.S. provisional patent 
application serial no. 60/372,048, attorney docket no. 25791 .93, filed on 4/1 2/2002; (34) U.S. provisional 
patMit appUcation serial no. 60/372,632, attorney docket no. 25791 , 101, filed on 4/15/2002; and (35) U.S. 
provisional patent application serial no. 60/380,147, attorney dodcet no. 25791.104, filed on 5/6/2002, the 
disclosures of which are incorporated herein by reference. 

Background of the Invention 
[003] This invention relates generally to oil and gas exploration, and in particular to forming and 
repairing wellbore casings to facilitate oil and gas e?qploration and production, 
[004] Ccmventionally, when a wellbore is created, a number of casings are installed in the borehole 
to prevent collapse of the borehole wall and to prevent undesired outflow of drilling fluid mto the 
formation or inflow of fluid from the formation into the borehole. Hie borehole is drilled in intervals 
whereby a casing which is to be installed in a lower borehole interval is lowered through a previously 
installed casing of an upper borehole interval. As a consequence of this procedure the casing of the 
lower interval is of smaller diameter than the casing of the upper interval. Thus, the casings are in a 
nested arrangement with casing diameters decreasing in downward directiwi. Cement annuli are 
provided between the outer surfaces of the casings and the borehole wall to seal the casings fix)m the 
borehole wall. As a consequence of this nested arrangement a relatively large borehole diameter is 
required at the upper part of the wellbore. Such a large borehole diameter involves increased costs due 
to heavy casing handling equipment, large drill bits and increased volumes of drilling fluid and drill 
cuttings. Moreover, increased drilling rig time is involved due to required cement pumping, cement 
hardening, required equipment changes due to large variations in hole diameters drilled in the course of 
tfie well, and the large volume of cuttings drilled and removed. 

[005] The presoit invention is directed to overcoming one or more of the limitations of the existing 
processes for forming and repairing wellbore casings. 

Summary of the Invention 
[006] According to one aspect of Ae present invention, a method of forming a mono diameter wellbore 
casing within a borehole that traverses a subterranean formation is provided that includes positioning a first 
wellbore casing within tiie borehole, radially expanding and plastically deforming the first wellbore casing 
witiiin tiie borehole, positioning a second wellbore casing within the bordiole in overlapping relation to the 
first wellbore casing, radially expanding and plastically deforming the second wellbore casing within the 
borehole, radially expanding and plastically deforaiing the overlapping portions of the first and second 
wellbore casings, and radially expanding and plastically deforming at least a portion of the second wellbore 
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casing that does not overlap witb the first wellbore casing. The inside diameter of tbe portion of the first 
wellbore casing that does not overlap with the second wellbore casing is substantially equal to the inside 
diameter of the radially expanded and plastically deformed portions of the second wellbore casing, an 
apparatus and method for forming a mono diameter wellbore casing is provided. 
[007] According to another aspect of the present invention, an apparatus for forming a mono diameter 
wellbore casing is provided that includes means for positioning a first wellbore casing within the borehole, 
means for radially expanding and plastically deforming the firet wellbore casing within Ae borehole, means 
for positioning a second wellbore casing within the bwehole in overlapping relation to the first wellbore 
casing, means for radially expanding and plastically deforaiiing Ae second wellbore casing within the 
boi^hole, means for radially expanding and plastically defomimg the overiapping portions of the first and 
second wellbore casings, and means for radially expanding and plastically deforming at least a portion of 
the second wellbore casing that does not overlap with tiie first wellbore casing, wherein the inside diameter 
of flie portion of the first wellbore casing tfiat does not overlap with the second wellbore casing is 
substantially equal to the inside diameter of the radially expanded and plastically deformed portions of the 
second wellbore casing. 

[008] According to another aspect of the present invention, an apparatus for radially expanding and 
plastically deforming a tubular member is provided that includes a tubular adapter defining a longitudinal 
passagp, a tubular outer sleeve coupled to the tubular adapter defining a longitudinal passage, a tubular 
hydraulic slip body coupled to the tubular outer sleeve defining a plurality of L-shaped bypass ports and a 
plurality of radial hydraulic slip mounting passages, a plurality of hydraulic slips movably coupled and 
positioned within corresponding radial hydraulic slip mounting passages for engaging the tubular member, 
a tubular packer cup mandrel coupled to the tubular hydraulic slip body defining a longitudinal passage, a 
plurality of packer cups coupled to the tubular packer cup mandrel for sealingly engaging the tubular 
member, a tubular shoe positioned within and movably coupled to the tubular outer sleeve defining a 
longitudinal passage, a tubular inner mandrel positioned within and movably coupled to the tubular 
hydraulic slip body coupled to the tubular shoe defining a longitudinal passage and a plurality of radial 
bypass ports, a tubular expansion cone mandrel coupled to the tubular mner mandrel defining a 
longitudinal passage having a throat passage for receiving a ball, an L-shaped bypass port, and a radial 
pressure port, a tubular expansion cone coupled to the tubular expansion cone including a tapered outer 
expansion surface for radially expanding and plastically deforming the tubular member, a tubular guide 
nose coupled to the tubular expansion cone mandrel definmg a longitudinal passage, a bypass tube 
positioned within die tubular inner mandrel coupled to the expansi(Hi cone mandrel and the tubular shoe 
defining a longitudinal passage, and an annular longitudinal bypass passage defined between the tubular 
inner mandrel and the bypass tube. 

[009] According to another aspect of the present invention, an apparatus for radially expanding and 
plastically deforming a tubular member is provided that includes a tubular support member defining a 
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longitudiiial passages, a tubular outer sleeve coupled to the tubular su|^ort member defining a Imghudinal 
passage and a plurality of radial bypass ports, an hydraulic slip coupled to the tubular outer sleeve for 
controUably engaging the tubular member, one or more packer cups coupled to the tubular outer sleeve for 
sealingly engaging the tubular member, a tubular inner sleeve positioned wiftin and movably coupled to 
the tubular outer sleeve defming a longitudinal passage, an annular longitudinal bypass passage, and one or 
more radial bypass passages, and a tubular expansion cone coupled to the tubular inner sleeve defining a 
longitudinal passage having a throat passage for receiving a baU. an L-shaped bypass port, and a radial 
pressure port including an tapered outercxpansionsurfece&r radially expanding and plasti 

the tubular member. 

[0010] According to anotiier aspect of the present invention, a method of radially expanding and 
plastically defomiing a wellbore casing positioned within a borehole that traverses a subterranean 
formation is provided that includes positioning an outer tubular sleeve and an inner tubular sleeve 
comprising an expansion cone within the borehole, wherein the inner tubular sleeve is movably coupled to 
and at least partially housed within the outer tubular sleeve, injecting a fluidic material into the inner and 
outer tubular sleeves, coupling die outer tubular sleeve to the wellbore casing, and extending the inner 
tubular sleeve out of the outer tubular sleeve into the wellbore casing to radially expand and plastically 
deform a portion of the wellbore casing using the expansion cone. 

(00111 According to another aspect of the present invention, an apparatus for radially expanding and 
plastically defonning a wellbore casing positioned within a borehok that traveises a subtenanean 
fonnation is provided that includes means for positioning an outer tubular sleeve and an inner tubular 
sleeve comprising an expansion cone within the borehole, wherein the inner tubular sleeve is movably 
coupled to and at least partially housed vrithin the outer tubular sleeve, means for injecting a fluidic 
material into the inner and outer tubular sleeves, means for coupling the outer tubular sleeve to the 
wellbore casing, and means for extending the inner tubular sleeve out of the outer tubular sleeve into the 
wellbore casmg to radially expand and plastically deform a portion of the wellbore casing using the 
expansion cone. 

Brief Description of the Drawings 
[00121 Fig- 1 is a fragmentaiy cross-sectional illustration of a borehole that traveises a subterranean 
formation that includes first and second overlapping and radially expanded and plastically defonned 
wellbore casings. 

[0013] Figs. 2a-2carefiBgmentary cross-sectional illustrations oftheappaiatusofFig. 1 after positioning 
an apparatus for fonning a mono diameter wellbore casing within the borehole proximate (he overlapping 
portions of the fu^ and second wellbore casings. 

[0014] Fig. 2d isafragmentaiycross-sectional illustration of one ofthe hydraulic slips of the apparams of 
Figs. 2a-2c. 
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[0015] Figs. 3a-3c are fiagmentaiy woss-sectional illustrations of the apparatus of Figs. 2a-2c after 
activating the apparatus for forming a mono diameter weUbore casing to thereby radially expand the 
overlapping portions of the first and second wellbore casings. 

[0016] Figs. 4a-4c are fragmentary cross-sectional illustrations of die apparatus of Figs. 3a-3c after 
deactivating and repositioning the apparatus for forming a mono diameter wellbore casing proximate 
another portion of the ovCTlapping portion of the first and second wellbore casings. 
[0017] Fig. 5a-5c are fr^entary cross sectional illustrations of the apparatus of Figs. 4a-4c after 
reactivating the apparatus for formmg a mono diameter wellbore casing to thereby radially expand the 
other overl^ping portions of Ae first and second weUbore casings and a non overlapping portion of the 
second wellbore casing. 

[00 1 8] Fig. 6 is a fragmentary cross-sectional illustration of the apparatus of Figs. 5a-5c after forming a 
mono diameter wellbore casing that includes the first and second wellbore casings. 

Detailed Description of the Illustrative Embodiments 
[0019] In an exemplary embodiment, as illustrated in Fig. 1, a borehole 10 that traverses a 
subterranean formation 12 includes a firet wellbore casing 14 and a second wellbore casing 16. The 
borehole 10 may be positioned in any orientation, for example, from vertical to horizontal. The 
subterranean formation 12 may include, for example, a source of hydrocarbons and/or geothermal 
energy. In an exemplary embodiment, die first wellbore casing 14 is positioned within tiie borehole 10 
and radially expanded and plastically deformed. The second wellbore casing 16 is then positioned 
within the borehole 10 in an overlapping relation to the first wellbore casing 14 and is Aen radially 
expanded and plastically deformed. As a result, die upper end of the second wellbore casing 16 is 
coupled to and positioned within the lower end of the first wellbore casing 14. The overlapping 
portions 18 of the first and second wellbore casings, 14 and 16, are thereby coupled to one another 
within the borehole 10. 

[0020] In several exemplary embodiments, the first and second wellbore casings, 14 and 16, are 
radially expanded and plastically deformed in an overlapping relationship using one or more of the 
methods and apparatus disclosed in one or more of the following: (1) U.S. patent application serial no. 
09/454,139, attomey docket no, 25791.03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 
09/510,913, attomey docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 
09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent application serial no. 
09/440,338, attomey docket no. 25791 .9.02, filed on 1 1/1 5/1999, (5) U.S. patent application serial no. 
09/523,460, attomey docket no. 25791 .1 1 .02. filed on 3/10/2000, (6) U.S. patent application serial no. 
09/512,895, attomey docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent application serial no. 
09/51 1,941, attomey docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent aK>lication serial no. 
09/588^46, attomey docket no. 25791 .1 7.02, filed on 6/7/2000, (9) U.S. patent application serial no. 
09/559,122, attomey docket no. 25791 .23.02, filed on 4/26/2000, (10) PCT patent application serial 
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no. PCTAJSOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000, (1 1) U.S. provisional patent 
appUcadon serial no. 60/162,671. attorney docket no. 25791.27, filed on 11/1/1999, (12) U.S. 
provisional patent application serial no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999, 
(13) U.S. provisional patent application serial no. 60/159,082, attorney dodcet no. 25791.34, filed on 
10/12/1999, (14) U.S. provisional patoit a|^lication serial no. 60/1 59,039, attorney docket no. 
25791 36, filed on 10/12/1999, (15) U.S. provisional patent application serial no. 60/159,033, attorn^ 
dodcet no. 25791 .37, fded oa 10/12/1999, (16) U.S. provisional patent a^jUcation serial no. 
60/212,359, attorney docket no. 25791 .38, filed on 6/19/2000, (1 7) U.S. provisional patent application 
serial no. 60/165,228. attorney docket no. 25791.39, filed on 1 1/12/1999, (18) U.S. provisional patent 
applicatirai serial no. 60/221,443, attwney docket no. 25791 .45, filed on 7/28/2000, (19) U.S. 
provisional patent application serial no. 60/221,645, attorney docket no. 25791 .46, filed on 7/28/2000, 
(20) U.S. provisional patent applicatiwi serial no. 60/233,638, attorney docket no. 25791 .47, filed on 
9/18/2000, (21) U.S. provisional patent application serial no. 60/237^34, attorney docket no. 
25791.48, filed on 10/2/2000, (22) U.S. provisional patent application serial no. 60/270,007, attorney 
docket no. 25791 .50, filed on 2/20/2001, (23) U.S. provisional patent application serial no. 
60/262,434, attorney docket no. 25791.51, filed on 1/17/2001, (24) U.S, provisional patent application 
serial no. 60/259,486, attorney docket no. 25791 .52, filed on 1/3/2001, (25) U.S. provisional patent 
plication serial no. 60/303,740, attorney docket no. 25791.61. filed on 7/6/2001, (26) U.S. 
provisional patent application serial no. 60/3 1 3 ,453, attorney docket no. 25791 .59, filed on 8/20/2001 , 
(27) U.S. provisional patent application serial no. 60/317,985, attorney docket no. 25791.67, filed on 
9/6/2001, (28) U.S. provisional patent application serial no. 60/3318,386, attorney docket no. 
25791.67.02, filed on 9/10/2001, (29) U.S. utility patent application serial no. 09/969,922, attorney 
docket no. 25791 .69, filed on 10/3/2001, (30) U.S. utility patent application serial no. 10/016,467, 
attorney docket no. 25791.70. filed on 12A0/2001; (31) U.S. provisional patent application serial no. 
60/343,674, attorney docket no. 25791.68, filed on 12/27/2001; (32) U.S. provisional patent 
application serial no. 60/346,309, attorney docket no 25791.92, filed on 1/7/2002; (33) U.S. 
provisional patent application serial no. 60/372.048, attorney docket no. 2579 1 .93, filed on 4/12/2002; 
(34) U.S. provisional patent application serial no. 60/372,632, attorney docket no. 25791.101, filed on 
4/15/2002; and (35) U.S. provisional patent application serial no. 60/380,147. attorney docket no. 
25791.104, filed on 5/6/2002, the disclosures of which are incraporated herein by referrawe. 
[0021] As illustrated in Figs. 2a-2d, in an exemplary embodiment, an apparatus 100 for forming a 
mono diameter wcllbore casing is then positioned within the borehole 10 proximate the overlapping 
portions 18 of the first and secwid wellbore casing, 14 and 16, that includes a tubular support manber 
102 that defines a longitudinal passage 102a. An end 104a of a tubular adaptor 104 that defines a 
longitudinal passage 104b is threadably coupled to an end 102b of the tubular support member 102 that 
includes an external flange 104c having an externally recessed portion 104d at anotfier end 104e that 
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includes an externally tapered end face 1 04f. In an exemplary embodiment, the tubular support 
member 1 02 is a drill pipe. 

[0022] Anend 106a of a tubular outer sleeve 106 that defines a longitudinal passage 106b and a 
phirality of radial bypass ports 106c at another end 106d is threadably coupled to the recessed portion 
104d of the external flange I04c of the end 104e of the tubular adaptor 104. An end 108a of a tubular 
hydraulic slip body 108 thai defines a longitudinal passage 108b, a plurality of L-shaped bypass 
passages 108c, and a plurality of radial slip mounting passages 108d includes a recessed portion 108e 
that is threadably coupled to the 106d of the tubular outer sleeve 106 and a plurality of 
ciicumferentially spaced apart lugs 1 08f that are interleaved widi the L-shaped bypass passages. 
Anotiier end 108g of the tubular hydraulic sUp body 108 includes an internally recessed portion 108h 
that is threadably coupled to an end 1 10a of a tubular packer cup mandrel 1 1 0 that defines a 
longitudinal passage 1 10b and includes a flange 1 10c at another end 1 lOd that defines a recessed 
portion 1 lOe and a plurality of radial passages llOf, and one or more lugs 1 lOg. 
[0023] As illustrated in Fig. 2d, a plurality of radially movable hydraulic slips 1 12 are movably 
coupled to and positioned within corresponding radial slip mounting passages 108d of tjie tubular 
hydraulic slip body 108 that each include slip base members 1 12a, spring members 1 12b, and slip 
engaging elements 1 12c. In an exemplary embodiment, the hydraulic slips 112 are round hydraulic 
slips that are hydraulically actuated when the internal pressure witfiin the hydraulic slip body 108 
pushes the hydraulic slips radially outwardly until die hydraulic slips are forced into engagement the 
internal diameters of the first and/or second wellbore casings, 14 and 16, thereby holding the hydraulic 
slips and all of the components rigidly attached to the hydraulic slips in place against external loads 
and pressure. In an exemplary embodiment, when the internal jwressure within the hydraulic slip body 
108 is reduced, die spring members 112b pull the slip engaging elements 1 12c away from the inside 
diameters of the fu^ and/or second wellbore casings, 14 and 16. hi an exemplary embodiment, the 
lugs 108f of the tubular hydraulic slip body 108 may engage the lug? 1 12f on the shoe 1 14 to allow 
transmission of torque when apparatus 100 is in extended position. In an exemplaiy embodiment, the 
tubular hydraulic slip body 108 also includes internal sealing members 108i tiiat provide a fluidic seal 
between the tubular hydraulic slip body 108 and the inner mandrel 116. 

[0024] A tubular shoe 1 14 that defines a longitudinal passage 1 14a and a recessed portion 1 14b at one 
end 1 14c is received within and mates witii the longitudinal passage 1 06b of the tubular outer sleeve 
106 that includes an internally tapered end face 1 14d at another end 1 He and a plurality of 
ciicumferentially spaced apart lugs 1 14f at the one end. In an exemplary embodiment, the shoe 1 14 
further includes one or more sealing members 1 14g for fluidicly sealing the interface between the shoe 
and the tubular outer sleeve 106. An end 1 16a of an inner tubular mandrel 1 16 that defuies a 
longitudinal passage 1 16b and a plurality of radial bypass ports 1 16c is threadably coupled to the 
recessed portion 1 14b at the one end 1 14c of the tubular shoe 1 14 and mates with tiie longitudinal 
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passage 1 08b oftiie tubular hydraulic sUp body 108. Anolfaerend 116doftfae inner tubular mandrel 
116 is thieadably coupled to a recessed portion 118a of an end 118b of an expansion cone mandrel 118 
that defines a longitudinal passage 1 1 8c having a throat passage 1 1 8d, an L-shaped bypass port 1 1 8e, 
and a radial pressure port 1 1 8f, and includes an external flange 1 1 8g, another recessed portion 1 1 8h, 
and lugs 118j. 

[0025] A tubular expansion ccme 120 tfiat defines a longitudinal passage 120a naates with and is 
coupled to another end 11 8i of tiie expansion cone mandrel 1 1 8 proximate the ext«iial flange 1 1 Sg 
that includes an outer expansion surface 120b for radially expanding and plastically deforming the first 
and second wellbore casings, 14 and 16. In an exemplary embodiment, the maximum outside diameter 
of the outer expansion surface 120b of the tubular expansion cone 120 is substantially equal to the 
inside diameter of the first wellbore casing 14. A recessed portion 122a of an end 122b of a tubular 
guide nose 122 that defines a longitudmal passage 122c is threadably coupled to the end 1 1 8i of the 
expansion cone mandrel 118 that includes a tapered end face 122d at another end 122e, In an 
exemplary embodiment, the tubular guide nose 122 helps to guide the apparatus 100 into the first 
and/or second wellbore casings, 14 and 16. 

[0026] An end 124a of a tubular bypass tube 124 that defines a longitudinal passage 124b is received 
within and coupled to the recessed portion 1 1 8h of the expansion cone mandrel 1 1 8 and another end 
124c of the tubular bypass tube is received within and coupled to a recess 114g in the end 1 14c of Ae 
tubular shoe 1 14. A tubular spacer 126, a first packer cup 128, a second spacer 130, a third spacer 
132, and a second packer cup 134 are sequentially mounted on the tubular packer cup mandrel 1 10 
between the end I08g of the tubular hydraulic slip body 108 and the end 1 lOd of the tubular packer 
cup mandrel 110. In an exemplary embodiment, Ae first and second packer cups, 128 and 134, 
resiliently engage and fluidicly seal the mterface witfi the interior surfece of the first wellbore casing 
14. In an exemplary embodiment, the packer cups. 128 and 1 34, provide a fluidic seal between the 
apparatus 1 00 and the first and/or second wellbore casings, 14 and 1 6. In this manner, an annular 
chamber above the expansion cone 120 within the first and/or second wellbore casing?, 14 and 16, may 
be pressurized for reasons to be described. In an exemplary embodiment, the lugs 1 lOg on the end 
1 lOd of the packer cup mandrel 1 10 may engagp the higs 1 18j on the end face of the flange 1 18g of the 
expansion cone mandrel 1 1 8 to allow die transmission of torque loads when the apparatus is in a 
collapsed position. 

[0027] During the placement of the apparatus 100 within die borehole 10 proximate the overlapping 
portions 18 of the first and second wellbore casings, 14 and 16, fluidic materials 200 within the 
borehole ate conveyed through the longitudinal passages 122c, 1 1 8c, 124b, 104b, and I02a of the 
apparatus 1 00. In this manner, surge pressures within the borehole 1 0 are minimized during the 
insertion and placement of the apparatus 100 within the borehole. 

[0028] As illustrated in Figs. 2b and 2c, in an exemplary embodiment, the apparatus 100 is positioned 
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proximate the overlapping portions 18 of the first and second wellbore casings, 14 and 16, with the 
leading edge of the outer expansion surface 120b of the tubular mansion cone 120 positioned wittiin 
the interior of the upper end of the second wellbore casing 16 and witfi Ae guide nose 122 mating witii 
and extending into the interior of the upper end of Ae second wellbore casing. In this manner, the 
apparatus 100 is located and supported at least in part by Ae upper end of Ae second wellbore casing 
16. Furthermore, m Ais manner, Ae apparatus 100 is centrally positioned wiAin Ae first and second 
wellbore casing3, 14 and 16. 

[0029] In an exemplary embodiment, as illustrated in Figs. 3a-3c, a ball 202 is Aen positioned wiAin 
Ae Aroat passage 1 1 8d of Ae longitudmal passage 1 1 8c of Ae expansion cone mandrel 1 1 8 by 
injectmg a fluidic material 204 into Ae q>paratus 100 through Ae longitudinal passages 1 02a, 104b, 
I06b, 1 14a, 124b, and n8c. The injected fluidic material 204 is also conveyed through Ae radial 
pressure ports 1 1 8f of Ae ^pansion cone mandrel 1 18 into an annular chamber 206 above the external 
flange 1 18g of Ae expansion cone mandrel and Aen into the longitudmal passages 11 Ob and 108b of 
Ae packer cup mandrel 1 10 and hydraulic slip body 108, respectively, and into Ae radial slip mounting 
passages 1 08d of Ae hydraulic slip body. Continued injection of Ae fluidic material 204 into Ae 
apparatus 100 Arough Ae longitudinal passages 102a, 104b, 106b, 1 14a, 124b, and 118c pressurizes 
Ae annular chamber 206 and Ae radial slip mounting passages 108d Aereby displacing Ae expansion 
cone mandrel 1 18, Ae expansion cone 120, and Ae guide nose 122 downwardly in Ae longitudinal 
direction and displacing Ae hydraulic slips 1 12 outwardly in Ae radial direction. 
[0030] In particular, Ae outward radial displacement of Ae hydraulic slips 1 12 causes Ae hydraulic 
slips to engage in Ae interior surface of Ae first wellbore casing 14 Aereby fixing Ae position of Ae 
tubular support member 1 02, the tubular adaptor 104, Ae hydraulic slip body 108, Ae packer cup 
mandrel 1 10, Ae spacer 126, Ae packer cup 128, Ae spacer 130, Ae spacer 132, and Ae packer cup 
1 34 relative to Ae first wellbore casing. As a result, the shoe 1 14, Ae inner mandrel 1 16, Ae 
expansion cone mandrel 1 18, Ae expansion cone 120, the guide nose 122, and Ae bypass tube 124 are 
Aen displaced downwardly relative to Ae tubular support member 1 02, Ae tubular adaptor 104, Ae 
hydraulic slip body 108, Ae packer cup mandrel 1 10, Ae spacer 126, Ae packer cup 128, Ae spacer 
130, Ae spacer 132, and Aepackorcup 134bythepressurizationof Ae annular chamber 206. 
[003 1] The downward longitudinal displacement of Ae expansion cone 120 radially ©qpands and 
plastically deforms Ae overlapping portions 1 8 of Ae first and second wellbore casings, 14 and 16. As 
a result of Ae radial expansion and plastic defoimation, Ae inside diameter of Ae portion of Ae second 
wellbore casing 16 that overiaps wiA Ae first wellbore casing 14 is Aen substantially equal to Ae 
inside diameter of Ae portion of Ae first wellbore casing Aat does not overlap wiA Ae second 
wellbore casing. 

[0032] During Ae downward longitudinal displacement of the expansion cone mandrel 118, Ae 
expansion cone 120, and Ae guide nose 122, fluidic materials 208 wiAin Ae second wellbore casing 
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16 that aie displaced by the downward lon^tudinal displacwnoit of the expansion cone mandrel, the 
expansion cone, and the guide nose are conveyed Arough the bypass port 1 18e of the expansion cone 
mandrel, Ae annular bypass passage 210 defined between the Inner mandrel 1 16 and the bypass tube 
124, the bypass ports 1 16c of the inner mandrel, tiie bypass ports 108c of die hydraulic slip body 108, 
and the bypass ports 106c of the outer sleeve 106 out of the apparatus 1 00. 

[0033] In an exemplary embodiment, during Ae pressurization of the annular chamber 206, the packer 
cups 128 and 134 provide a fluidic seal between die apparatus 100 and the fast and second wellbore 
casings, 14 and 16. Furthermore, during the pressurization of die annular chamb^ 206, the interface 
betweai the tubular expansion cone 120 and the first and/or second wellbore casings, 14 and 16, is not 
fluid tight In diis manner, lubricants that may be provided in die injected fluidic materials 204 may be 
conveyed to the leading edge of die interface b^een the expansion surface 120b and the first and/or 
second wellbore casmg, 14 and 16, in order to minimize firictional forces and thereby enhance the 
operation efficiency of the operation. 

[0034] In an exemplary embodiment, as illustrated in Fig. 3a, the shoe 1 14, the inner mandrel 1 16, the 
expansion cone mandrel 1 18, the expansion cone 120, die guide nose 122, and die bypass tube 124 are 
dien displaced downwardly relative to die tubular support member 102, the tubular adaptor 104, die 
hydraulic slip body 108, die packer cup mandrel 1 10, die spacer 126, die packer cup 128, die spacer 
130, the spacer 132, and die packer cup 134 by die pressurization of die annular chamber 206 until the 
lugs 1 14f of die shoe impact die hydraulic slip body 108. At diis point, in an exemplary embodiment, 
die operating pressure widim die annular chamber 206 will increase suddenly diereby indicating diat 
the expansion cone 120 has reached the end of the expansion stroke. 

[0035] In an exemplary embodiment, as illustrated in Figs. 4a-4c, once the expansion cone 120 has 
reached die end of die expansion stroke, die operating pressures of die annular chamber 206 and die 
radial slip mounting passages 108d are reduced by stopping die injection of die fluidic material 204 
into die apparatus 100 and/or by activating one or more pressure relief vaWes 210 at a surface tocation 
to relieve die operating pressures in die annular chamber and radial slip mounting passages to 
atmoq)heric. As a result of die pressure relief of die operating pressures of die annular chamber 206 
and die radial slip mounting passages 108d, die hydraulic slips 1 12 may be displaced inwardly in die 
radial direction tiiereby disengaging die hydraulic slip body 108 fmm die first wellbore casing 14. 
Furtiiermore, as a result of die pressure reUef of the operating pressures of die annular chamber 206 
and die radial slip mounting passages 108d, die support member 102, die adapter 104, die outer sleeve 
106, die hydraulic slip body 108, die packer cup mandrel 1 10, die hydraulic slips 112, die spacer 126, 
die first packer cup 128, die spacer 130, die spacer 1 32. and die second packer cup 134 may dien be 
displaced downwardly in die longitudinal direction relative to die shoe 1 14, die inner mandrel 1 16, die 
expansion cone mandrel 11 8, die expansion cone 120, die guide nose 122, and die bypass tube 124 
until the internally taper«l end face 1 14d of die shoe 1 14 impacts die of die external tapered end face 
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KMfof the adapter 104. In this manner, the apparatus 100 is placed in a colkq;>sed positi<Hi. 
[0036] In an exemplary embodiment, as illustrated in Figs. 5a-5c, the fluidic material 204 is once 
again injected into the apparatus 100 through Ae longitudinal passages 102a, 104b, 106b, 1 14a, 124b. 
and 1 18c. The injected fluidic material 204 is also conveyed through the radial pressure ports 1 ISf of 
the expansion cone mandrel 1 18 into an annular chamber 206 above the external flange 1 1 8g of the 
expansion cone mandrel and then into the longitudinal passages 1 10b and 108b of the packer cup 
mandrel 1 10 and hydraulic sMp body 108, respectively, and into the radial slip mounting passages 108d 
of the hydraulic slip body. Continued injection of the fluidic material 204 into the apparatus 100 
through the longitudinal passages 102a, 104b, 106b, 1 14a, 124b, and 1 18c pressurizes the annular 
chamber 206 and the radial sUp mounting passages 108d thereby displacing the expansion cone 
mandrel 1 18, the expansion cone 120, and the guide nose 122 downwardly in the longitudinal direction 
and displacing the hydraulic slips 1 12 outwardly in the radial direction. 

[0037] In particular, the outward radial displacement of die hydraulic slips 1 12 causes the hydraulic 
slips to engage in the interior surface of the first wellbore casing 14 thereby fixing the position of tiie 
tubular support member 102, the tubular adaptor 104, the hydraulic slip body 108, the packer cup 
mandrel 1 10, the spacer 126, the packer cup 128, the spacer 130, the spacer 132, and the packer cup 
134 relative to the first wellbore casing. As a result, die shoe 114, the innermandrel 116, the 
expansion cone mandrel 118, the expansion cone 120, the guide nose 122. and the bypass tube 124 are 
then displaced downwardly relative to die tubular support member 102, the tubular adaptor 104, the 
hydraulic slip body 108, the packer cup mandrel 1 10, the spacer 126, the padeer cup 128, the spacer 
130, die spacer 132, and die packer cup 134 by the pressurization of the annular chamber 206. 
[0038] The downwani longitudinal displacement of die expansiwi cone 120 radially expands and 
plastically deforms the remaining portion of die overlapping portions 1 8 of die first and second 
wellbore casings, 14 and 16, and a non-overlapping portion of die second wellbore casing 16. As a 
result of die radial expansion and plastic defonnaticm, the inside diameter of the portion of die second 
wellbore casing 16 that overlaps wifli die first wellbore casing 14 is tiien substantially equal to the 
inside diameter of the portion of die first wellbore casing diat does not overlap witii die second 
wellbore casing. Furdiermore, as a resuh of die radial expansion and plastic deformation, the inside 
diameter of at least a portira of die second wellbore casing 16 that does not overiap with die first 
wellbore casing 14 is substantially equal to die inside diameter of die portion of die first wellbore 
casing that does not overlap with the second wellbore casmg. 

[00391 During die downward longitudinal displacement of die expansion cone mandrel 1 1 8, the 
expansion cone 120, and die guide nose 122, fluidic materials 208 widiin die second wellbore casing 
16 diat are displaced by die downward longitudinal displacement of die expansion cone mandrel, die 
expansion cone, and die guide nose are conveyed dirough die bypass port 1 18e of die expansion cone 
mandrel, die annular passage 210 defined between die inner mandrel 116 and die bypass tube 124, die 
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bypass ports n6c of the inner mandrel, the bypass ports 108c of Ae hydraulic slip body 108, and the 
bypass ports 1 06c of the ovtter sleeve 106 out of the apparatus 1 00. 

[0040] In an exemplary embodiment, during Ae pressurization of the annular chamber 206, the packer 
cups 128 and 134 provide a fluidic seal between the apparatus 100 and the first and second wellbore 
casings, 14 and 16. Furthennore, during the pressurization of tfie annular chamber 206, the interface 
between the tubular expansion cone 120 and die first and/or second welibore casings, 14 and 16, is not 
fluid tight, to this manner, lubricants that may be provided m the injected fluidic materials 204 may be 
conveyed to the leading edge of the interface between the expansion surface 120b and the firet and/or 
second welibore casing, 14 and 16, m order to minimize frictional forces and thereby enhance die 
operation efficiency of the operation. 

[0041] In an exwnplaiy embodunent, as illustrated in Fig. 5b, the shoe 114, the inner mandrel 1 16, the 
expansion cone mandrel 1 1 8, the expansion cone 120, Ae guide nose 122, and the bypass tube 124 are 
then displaced downwardly relative to the tubular support member 102, the tubular adaptor 104, die 
hydraulic slip body 108, die packer cup mandrel 1 10, the spacer 126, the packer cup 128, die spacer 
130, die spacer 1 32, and die packer cup 134 by the pressurization of the annular chamber 206 until die 
lugs IHfofdie shoe impact the hydraulic slip body 108. At this point, in an exemplaiy embodiment, 
die operating pressure widiin die annular chamber 206 will increase suddenly diereby indicating tfiat 
die expansion cone 1 20 has reached the end of the expansion stroke. 

[0042] As illustrated in Fig. 6, in an exemplaiy embodiment, the operations of Figs, 3a-3c, 4a-4c, and 
5a-5c, may dien be repeated to diereby radially expand and plastically deform die remaining portions of 
die second welibore casing 16 tiiat do not overlap widi die first weUbore casing 14. As a result, a 
mono diameter weUbore casing is constructed diat includes die first and second welibore casings, 1 4 
and 16. The inside diameter of die first weUbore casing ID,4 is substantially equal to die inside 
diameter of die second weUbore casing ID^. 

[0043] The Hlustrative wibodiments provide die advantage of expanding die casing widiout applying 
pressure to die entire casing string and allowing easy retrieval of die expansion apparatus 1 00 if 
expansion problems develop. 

[0044] In several alternative embodiments, die expansion cone 120 may be an expandable adjustable 
expansion cone. 

[0045] In several alternative embodiments, odier sealing mediods and apparatus between die 
apparatus 100 and die inside diameters of die first and/or second welibore casings, 14 and 16, may be 
used. For example, hydraulically and/or mechanically actuated packer elements and/or mechanical 
slips widi drag blocks and J-slots may be used in place of die hydraulic slips 1 12 to hold die tubular 
hydraulic slip body 108 in a stationary position during the radial expansion process, 
[0046] In several alternative embodiments, die apparatus 100 can also be used for single stage top- 
down expansion of cased and open hole Uners and as a liner hanger, hi an exemplary embodiment, die 
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expansion cone 120, the packer cups, 128 and 134, and the hydraulic slips 1 12 are run m an expansion 
cone launcher as disclosed in one or more of the following: (1) U.S. patent ^plication serial no. 
09/454,139, attorney dodcet no. 25791 .03 .02, filed on 1 2/3/1 999, (2) U.S. patent application serial no. 
09/510,913, attorney docket no. 25791 .7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 
09/502350, attorney docket no. 25791 .8.02, filed on 2/10/2000, (4) U.S. patent application serial no. 
09/440,338, attorney docket no. 25791.9.02, filed on 1 1/1 5/1999, (5) U.S. patent appUcation serial no. 
09/523,460, attcmiey docket no. 25791 . 1 1 .02, filed on 3/1 0/2000, (6) U.S. patent application serial no. 
09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent applicaUon soial no. 
09/51 1,941, attorney docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial no. 
09/588,946, attorney docket no. 2579 1 . 1 7.02, filed on 6/7/2000, (9) U.S. patent application serial no. 
09/559,122, attorney docket no. 25791 .23.02, filed on 4/26/2000, (10) PCX patent application serial 
no. PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000, (1 1) U.S. provisional patent 
application serial no. 60/1 62,67 1 , attorney docket no. 25791 27, filed on 11/1/1 999, (1 2) U.S. 
provisional patent application serial no. 60/154,047, attorney docket no. 2579129, filed on 9/16/1999, 
(13) U.S. provisional patent application serial no. 60/159,082, attorney docket no. 25791 J4, filed on 
10/12/1999, (14) U.S. provisional patent application serial no. 60/159,039, attorney docket no. 
25791.36, filed on 10/12/1999, (15) U.S. provisional patent application serial no. 60/159,033, attorney 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent application serial no. 
60/212,359, attorney docket no. 25791 .38, filed on 6/19/2000, (17) U.S. provisional patent application 
serial no. 60/165,228, attorney docket no. 25791 .39, filed on 1 1/12/1999, (18) U.S. provisional patent 
application serial no. 60/221,443, attorney docket no. 25791.45, filed on 7/28/2000, (19) U.S. 
provisional patent appUcation serial no. 60/221,645, attorney dodcet no. 25791 .46, filed on 7/28/2000, 
(20) U.S. provisional patent application serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provisional patent application serial no. 60/237,334, attorney docket no. 
25791 .48, filed on 10/2/2000, (22) U.S. provisional patent application serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001, (23) U.S. provisional patrait application serial no. 
60/262,434, attorney docket no. 25791.51, filed on 1/17/2001, (24) U.S, provisional patent application 
serial no. 60/259,486, attorney docket no. 25791.52, filed on 1/3/2001, (25) U.S. provisional patent 
application serial no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001, (26) U.S. 
provisional patent application serial no. 60/313,453, attorney docket no. 25791.59, filed on 8/20/2001, 
(27) U.S. provisional patent application serial no. 60/3 1 7,985, attorney docket no. 25791 .67, filed on 
9/6/2001, (28) U.S. provisional patent application serial no. 60/3318,386, attorney docket no. 
25791.67.02, filed on 9/10/2001, (29) U.S. utility patent application serial no. 09/969,922, attorney 
docket no. 25791 .69, filed on 10/3/2001, (30) U.S. utility patent application serial no. 10/016,467, 
attorney docket no. 25791 .70, filed on 12/10/2001; (31) U.S. provisional patent application serial no. 
60/343,674, attorney dockrt no. 25791.68, filed on 12/27/2001; (32) U.S. provisional patent 
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application smal no. 60046^09, attorney docket no 25791.92. filed on 1/7/2002; (33) U.S. 
provisional patent application serial no. 60/372,048, attorney dodtet no. 25791 .93, filed on 4/12/2002; 
(34) U.S. provisional patent application serial no. 60/372,632, attorney docket no. 2579 1.101, filed on 
4/15/2002; and (35) U.S. provisional patent application serial no. 60/380,147, attorney docket no. 
25791 .104, filed on 5/6/2002, tfie disclosures of which are incorporated herein by reference. 
[0047] The fiist stroke of die expansion cone 120 expands the expandable casing out to contact the 
well casing with enough force to hold die weight of die expandable casing string or liner. Pressure is 
then released and the expansion assy is moved down to the collapsed position and the expansion 
process repeated. 

[0048] A metfiod of formmg a mono diameter wellbore casing wiAin a borehole that traverses a 
subterranean formation has been described diat includes positioning a first wellbore casing within die 
borehole, radially expanding and plastically deforming die fhst wellbore casing within die borehole, 
positioning a second wellbore casing widiin die borehole in overlapping relation to die first wellbore 
casing, radially expanding and plastically deforming the second wellbore casing widiin die borehole, 
radially expanding and plastically deforming die overlapping portions of die fu^ and second wellbore 
casings, and radially expanding and plastically deforming at least a portion of the second wellbore 
casing diat does not overlap widi die first wellbore casing. The inside diameter of die portion of die 
first wellbore casing that does not overly vridi die second wellbore casing is substantially equal to die 
inside diameter of the radially expanded and plastically deformed portions of die second wellbore 
casing. In an exemplaiy embodiment, die radially expanding and plastically deforming die overiapping 
portions of die first and second wellbore casings includes positioning a telescoping radial expansion 
device comprising an outer sleeve and an inner sleeve positioned witiiin and movably coupled to die 
outer sleeve comprising a tubular expansion cone proximate die end of die second wellbore casing, and 
injecting a fluidic material into die telescopuig radial expansion device to cause die outer sleeve to 
engage die first wellbore casing and cause die inner sleeve to extend out of tiie outer sleeve into die 
overlapping portions of die first and second wellbore casings to cause die tubular expansion cone to 
radially expand and plastically deform die overlapping portions of die first and second wellbore 
casings. In an exemplary embodiment, die m^od fiirdier includes conveying fluidic materials widiin 
die borehole diat are displaced by die extension of die inner sleeve to a location widiin die borehole 
above the tubular expansion cone. In an exemplary embodiment, radially expanding and plastically 
deforming at least a portion of die second wellbore casing diat does not overlap widi die first wellbore 
casing includes reducing die operating pressure widiin die telescoping radial expansion device, moving 
die outer sleeve onto die inner sleeve of die telescoping radial expansion device, and injecting a fiuidic 
material into die telescoping radial expansion device to cause the outer sleeve to engage at least one of 
die fu^ and second wellbore casings and cause die inner sleeve to extend out of die outer sleeve into 
the second wellbore casing to cause die tubular expansion cone to radially expand and plastically 
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deftmn at least a portion of the second wellbwe casing. In an exemplaiy embodimait, the method 
fiirdier includes conveying fluidic matwials within the borehole that are di^laced by the extension of 
the inner sleeve to a location within the borehole above the tubular expansion cone. 
[0049] An apparatus for forming a mono diameter weUbore casing has been described that includes 
means for positioning a first weUbore casing within the borehole, means for radially expanding and 
plastically deforming the first weUbore casing within the borehole, means for positioning a second 
weflbore casing within the borehole in overlapping relation to the first weUbore casing, means for 
radially expanding and plastically deforming the second wellbore casing within the borehole, means for 
radially expanding and plastically deforming die overlapping portions of the fust and second wellbore 
casings, and means for radially expanding and plastically deforming at least a portion of the second 
wellbore casing that does not overlap with the first wellbore casing. The inside diameter of the portion 
of the first wellbore casmg that does not overlap with die second wellbore casing is substantially equal 
to the inside diameter of the radially expanded and plastically deformed portions of the second 
wellbore casing. In an exemplary embodiment, the means for radially expanding and plastically 
deforming the overlapping portions of the first and second wellbore casings includes means for 
positioning a telescoping radial expansion device comprising an outer sleeve and an inner sleeve 
positioned within and movably coupled to the outer sleeve comprising a tubular expansion cone 
proximate die end of the second weUbore casing, and means fw mjecting a fluidic matwial into the 
telescoping radial expansion device to cause the outer sleeve to engage the first wellbore casing and 
cause die inner sleeve to extend out of the outer sleeve into the overtopping portions of the first and 
second wellbore casings to cause the tubular expansion cone to radially expand and plasticaUy deform 
the overiapping portions of the first and second wellbore casings. In an exemplary embodiment, the 
method fiirther inchides conveying fluidic materials witiiin the borehole that are displaced by the 
extension of the inner sleeve to a location within the borehole above the tubular expansion cone. In an 
exemplary embodhnent, the means for radiaUy expanding and plastically deforming at least a portion 
of the second wellbore casing that does not overlap with the fust wellbore casing includes means for 
reducing the operating pressure within the telescoping radial expansion device, means for moving the 
outer sleeve onto flie inner sleeve of the telescoping radial expansion device, and means for injecting a 
fluidic material into the telescoping radial expansion device to cause the outer sleeve to engage at least 
one of the first and second wellbore casmgs and cause the inner sleeve to extend out of die outer sleeve 
into the second wellbore casing to cause the tubular expansion cone to radially expand and plastically 
deform at least a portion of the second wellbore casing. In an exemplary embodiment, die mediod 
further includes conveying fluidic materials whhin die borehole diat are displaced by die extension of 
die inner sleeve to a location witiiin the borehole above the mbular expansion cone. 
[0050] An apparatus for radially expanding and plastically deforming a tubular member has been 
described that includes a tubular adapter defming a longitudinal passage, a tubular outer sleeve coupled 
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to the tubular adapter defining a longitudinal passage, a tubular hydraulic slip body coupled to the 
tubular outer sleeve defining a plurality of L-shaped bypass ports and a plurality of radial hydraulic slip 
mounting passages, a plurality of hydraulic slips movably coupled and positioned within corresponding 
radial hydraulic slip mounting passages for engaging the tubular membCT, a tubular packer cup mandrel 
coupled to the tubular hydraulic slip body defining a longitudinal passage, a plurality of packer cups 
coupled to the tubular packer cup mandrel for sealingly engaging the tubular member, a tubular shoe 
positioned within and movably coupled to the tubular outer sleeve defmmg a longitudinal passage, a 
tubular mner mandrel positioned within and movably coupled to the tubular hydraulic slip body 
coupled to the tubular shoe defining a longitudinal passage and a plurality of radial bypass pwts, a 
tubular expansion cone mandrel coupled to flie tubular inner mandrel defining a longitudinal passage 
having a throat passage for receiving a ball, an l^shaped bypass port, and a radial pressure port, a 
tubular expansion cone coupled to the tubular expansion cone including a tapered outer expansion 
surface for radially expanding and plastically deforming the tubular member, a tubular guide nose 
coupled to the tubular expansion cone mandrel defining a longitudinal passage, a bypass tube 
positioned within the tubular inner mandrel coupled to the expansion cone mandrel and the tubular 
shoe defining a longitudinal passage, and an annular longitudinal bypass passage defined between the 
hibular mner mandrel and the bypass tube. In an exemplary embodiment, the longitudinal passages of 
the tubular adapter, bypass tube, and tubular expansion cone mandrel are fluidicly coupled. In an 
exemplary embodimOTt, the longitud mal passage of the tubular e3q>ansion cone mandrel is fluidicly 
coupled to the radial pressure port of the tubular e}q}ansion cone mandrel. In an exemplary 
embodiment, the L^haped bypass port of the tubular expansion cone mandrel is fluidicly coupled to 
the annular longitudinal bypass passage, the radial bypass passages of the tubular inner mandrel, the L- 
shaped bypass ports of the tubular hydraulic slip body, and the radial bypass ports of the tubular outer 
sleeve. 

(005 1] An apparatus for radially expanding and plastically deforming a tubular member has been 
described that includes a tubular support member defining a longitudinal passage, a tubular outer 
sleeve coupled to the tubular support member defming a longitudinal passage and a plurality of radial 
bypass ports, an hydraulic slip coupled to the tubular outer sleeve for controUably engaging the tubular 
member, one or more packer cups coupled to the tubular outer sleeve for sealingly engaging the tubular 
member, a tubular inner sleeve positioned within and movably coupled to the tubular outer sleeve 
defining a longitudinal passage, an annular longitudinal bypass passage, and one or more radial bypass 
passages, and a tubular expansion cone coupled to the tubular inner sleeve defining a longitudinal 
passage having a throat passage for receiving a ball, an L-shaped bypass port, and a radial pressure port 
including an tapered outer expansion surface for radially expanding and plastically defmning the 
tubular member. In an exemplary embodiment, the longitudinal passages of the tubular outer sleeve 
and the tubular expansion cone are fluidicly coupled, hi an exemplary embodiment, the longitudinal 
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passage of Ae tubular expansioii cone is fluidicty coupled to the radial pressure port of the tubular 
expansion cone. In an exemplary embodiment, the L-shaped bypass port of the tubular expansion cone 
is fluidicly coupled to the annular longitudmal Iqrpass passage and the radial bypass passages of the 
tubular inner sleeve, and flie L-shaped bypass ports and Ae radial bypass ports of die tubular outer 
sleeve. 

[0052] A m^od of radially expanding and plastically deforming a wellbore casing positioned within 
a borehole tiial traverses a subterranean fonnation has been described tiiat includes positionmg an outer 
tubular sleeve and an inner tubular sleeve comprising an expansion cone within the borehole, wherein 
the inner tubular sleeve is movably coupled to and at least partially housed within the outer tubular 
sleeve, injecting a fluidic material into Ae inner and outer tubular sleeves, coupling the outer tubular 
sleeve to the wellbore casing, and extending the inner tubular sleeve out of the outer tubular sleeve into 
the wellbore casing to radially expand and plastically deform a portion of the wellbore casing using die 
expansion cone. In an exemplary embodiment, injecting a fluidic material into the inner and outer 
tubular sleeves includes injecting the fluidic material into an annular chamber above the expansion 
cone. In an exemplary embodiment, the method further includes conveying fluidic materials within the 
borehole displaced by the extension of the inner tubular sleeve to a location above the expansion cone. 
In an exemplary embodiment, conveying fluidic materials within the borehole displaced by the 
extension of the inner tubular sleeve above the expansion cone includes conveying fluidic materials 
within the borehole displaced by the extension of the inner tubular sleeve through an annular passage 
and one or more rtidial passages to the location above the expansion cone. In an exemplary 
embodiment, the method fiirther includes depressuring the inner and outer tubular sleeves, decoupling 
the outer tubular sleeve and the wellbore casing, and collapsing the outer tubular sleeve onto the inner 
tubular sleeve. In an exemplary embodiment, the method further includes injecting a fluidic material 
into the inner and outer tubular sleeves, coupling the outer tubular sleeve to the wellbore casing, and 
extending the inner tubular sleeve out of Ae outer tubular sleeve into Ae wellbore casing to radially 
expand and plasticaUy deform anoAer portion of Ae wellbore casing. In an exemplary embodiment, 
injecting a fluidic material into Ae mner and outer tubular sleeves includes injecting Ae fluidic 
material into an annular chamber above Ae expansion cone. In an exemplary embodiment, the 
method fiirther includes conveying fluidic materials wiAin Ae borehole displaced by Ae extension of 
Ae inner tubular sleeve to a locaUon above Ae expansion cone. In an exemplary embodiment, 
conveying fluidic materiab wiAin the borehole displaced by Ae extension of Ae inner tubular sleeve 
above Ac expansion cone includes conveying fluidic materials wiAin Ae borehole displaced by the 
extension of Ae inner tubular sleeve Arough an amiular passage and one or more radial passages to Ae 
location above Ae expansion cone. 

[0053] An apparatus for radially expanding and plastically deforming a wellbore casing positioned 
WiAin a borehole Aat traverees a subterranean fonnation has been described Aat includes means for 
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positioning an outer tubular sleeve and an inner tubular sleeve comprising an expansion cone witbin 
the borehole, wherein the inner tubular sleeve is movably coupled to and at least partially housed 
within the outer tubular sleeve, means for injectmg a fluidic material into the inner and outer tubular 
sleeves, means for coupling the outer tubular sleeve to the wellbore casing, and means for extending 
the mner tubular sleeve out of the outer tubular sleeve into die wellbore casing to radially expand and 
plastically deform a portion of the wellbore casing using the expansion cone. In an exemplary 
embodhnent, the means for injecting a fluidic material into the inner and outer tubular sleeves includes 
means for injecting the fluidic material into an annular chamber above the expansion cone. In an 
exemplary embodiment, the apparatus further includes means for conveying fluidic mat«-ials within the 
borehole displaced by die extension of the inner tubular sleeve to a location above the ejq}ansion cone. 
In an exemplary embodiment, the means for conveying fluidic materials within the borehole displaced 
by the extension of the inner tubular sleeve above die expansion cone includes means for conveying 
fluidic materials within the borehole displaced by tiie extension of the inner tubular sleeve dirougb an 
annular passage and one or more radial passages to the location above the expansion cone. In an 
exemplary embodiment, the apparatus further includes means for depressuring the inner and outer 
tubular sleeves, means for decoupling the outer tubular sleeve and the wellbore casing, and means for 
collapsing the outer tubular sleeve onto the inner tubular sleeve. In an exemplary embodiment, the 
apparatus further includes means for injecting a fluidic material into the inner and outer tubular 
sleeves, means for coupling the outer tubular sleeve to the wellbore casing, means for extwiding the 
inner tubular sleeve out of the outer tubular sleeve into the wellbore casing to radially expand and 
plastically deform another portion of the wellbore casing. In an exemplary embodiment, the means for 
injecting a fluidic material into the inner and outer tubular sleeves includes means for uijecting die 
fluidic material into an annular chamber above the expansion cone. In an exemplary embodiment, die 
apparatus further includes means for conveying fluidic materials within the borehole displaced by the 
extension of ttie inner tubular sleeve to a location above the expansion cone. In an excmplaiy 
embodiment, the means for conveying fluidic materials vrithin die borehole displaced by the extension 
of the inner tubular sleeve above the expansion cone includes means for conveying fhiidic materials 
withm the borehole displaced by die extension of die inner tubular sleeve through an annular passage 
and one or more radial passages to die location above the expansion cone. 

[0054] It is understood diat variations may be made in die foregoing without departing from die scope 
of die invention. For example, die teachings of the present illustrative embodiments may be used to 
provide a wellbore casing, a pipeline, or a structural support. Furthermore, die elements and teachings 
of the various illustrative embodimwits may be combined in whole or in part in some or all of die 
illustrative embodiments. 

[0055] Ahhough illustrative embodiments of die invention have been shown and described, a wide 
range of modification, changes and substitution is contemplated in die foregoing disclosure. In some 
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instances^ some features of the present invention may be employed without a corresponding use of die 
other features. Accordingly, it is ^propriate that the appended claims be construed broadly and in a 
manner consistent with the scope of the invention. 
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Claims 

What is claimed is: 

1 . A method of forming a mono diameter wellbore casing within a borehole that traverses a 
subterranean formation, comprising: 

positioning a first wellbore casing within the borehole; 

radially expanding and plastically deforming the first wellbore casing within the borehole; 
positioning a second wellbore casing within die borehole in overlapping relation to the first 
wellbore casing; 

radially expanding and plastically deforming die second wellbore casing widiin the borehole; 
radially expanding and plastically deforming the overlapping portions of the first and second 
wellbore casings; and 

radially expanding and plastically deforming at least a portion of the second wellbore casing 
that does not overlap with the first wellbore casing; 

wherein the inside diameter of the portion of the fust wellbore casing that does not overlap 
with the second wellbore casing is substantially equal to the inside diameter of the 
radially expanded and plastically deformed portions of the second wellbore casing. 

2. The m^od of claim 1 , wherein radially expanding and plastically deforming the overlapping 
portions of the first and second wellbore casings comprises: 

positioning a telescoping radial expansion device comprising an outer sleeve and an inner 

sleeve positioned within and movably coupled to the outer sleeve comprising a tubular 
expansion cone proximate the end of the second wellbore casing; and 

injecting a fluidic material into the telescoping radial expansion device to cause the outer 

sleeve to engage the first wellbore casing and cause the inner sleeve to extend out of 
the outer sleeve into the overlapping portions of the first and second wellbore casings 
to cause the tubular expansion cone to radially expand and plastically deform the 
overlapping portions of the first and second wellbore casing^. 

3. The method of claim 2, further comprising: 

conveying fluidic materials within the borehole that arc displaced by the extension of the inner 
sleeve to a location within the borehole above the tubular expansion cone. 

4. The method of claim 2, wherein radially expanding and plastically deforming at least a portion 
of the second wellbore casing that does not overlap with the first wellbore casing comprises: 

reducing the operating pressure within the telescoping radial expansion device 
moving the outer sleeve onto the inner sleeve of the telescoping radial expansion device; and 
injecting a fluidic material into Ac telescopmg radial ^pansion device to cause the outer 
sleeve to engage at least one of the first and second wellbore casings and cause the 
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inner sleeve to extend out of the outer sleeve into the second wellbore casing to cause 
the tubular expansion cone to radially expand and plastically deform at least a portion 
of the second wellbore casing. 

5. The method of claim 4, furtlier comprising: 

conveying fluidic materials within the borehole that are displaced by the extension of the inner 
sleeve to a location within the borehole above the tubular expansion cone. 

6. An apparatus for forming a mono diameter wellbore casing, comprising: 
means for positioning a first wellbore casing within the borehole; 

means for radially expanding and plastically deforming the first wellbore casing within the 
borehole; 

means for positioning a second wellbore casing within the borehole in overlapping relation to 

the fust wellbore casing; 
means for radially expanding and plastically deforming the second wellbore casing withm the 

borehole; 

means for radially expandmg and plastically deforming the overlapping portions of the first 

and second wellbore casings; and 
means for radially expandmg and plastically deforming at least a portion of the second 

wellbore casing that does not overlap with the first wellbore casing; 
wherein the inside diameter of the portion of die first wellbore casing that does not overlap 

with the second wellbore casing is substantially equal to the inside diameter of the 

radially expanded and plastically deformed portions of the second wellbore casing. 

7. The apparatus of claim 6, wherein means for radially expanding and plastically deforming the 
overlapping portions of the first and second wellbore casings comprises: 

means for positioning a telescoping radial expansion device comprising an outer sleeve and an 
inner sleeve positioned within and movably coupled to the outer sleeve comprising a 
tubular expansion cone proximate the end of the second wellbore casing; and 

means for injecting a fluidic material into the telescoping radial expansion device to cause the 
outer sleeve to engage the first wellbore casing and cause the inner sleeve to extend 
out of the outer sleeve into the overlapping portions of the first and second wellbore 
casings to cause the tubular expansion cone to radially expand and plastically deform 
the overlapping portions of the first and second wellbore casings. 

8. The method of claim 7, further comprising: 

conveying fluidic materials within the borehole that are displaced by the extension of the inner 
sleeve to a location within the borehole above the tubular expansion cone. 

9. The apparatus of claim 7, wherein means for radially expanding and plastically deforming at 
least a portion of the second wellbore casing that does not overlap with the first wellbore casing 
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comprises: 

means for reducing the operating pressure within the telescoping radial expansion device; 
means for moving the outer sleeve onto the inner sleeve of the telescoping radial expansion 
device; and 

means for mjecting a fluidic material into the telescoping radial expansion device to cause the 
outer sleeve to engage at least one of the first and second wellbore casings and cause 
the inner sleeve to extend out of the outer sleeve into the second wellbore casing to 
cause the tubular expansion cone to radially expand and plastically deform at least a 
portion of the second wellbore casing. 

1 0. The mediod of claim 9, further comprising: 

conveying fluidic materials within the borehole that are displaced by the extension of the inner 
sleeve to a location within the borehole above the tubular expansion cone. 

11. An apparatus for radially expanding and plastically deforming a tubular member, comprising: 
a tubular adapter defining a longitudinal passage; 

a tubular outer sleeve coupled to the tubular adapter defining a longitudinal passage; 
a tubular hydraulic slip body coupled to the tubular outer sleeve defining a plurality of L- 

shaped bypass ports and a plurality of radial hydraulic slip mounting passages; 
a plurality of hydraulic slips movably coupled and positioned within corresponding radial 

hydraulic slip mounting passages for engaging tiie tubular member; 
a tubular packer cup mandrel coupled to the tubular hydraulic slip body defining a longitudinal 

passage; 

a plurality of packer cups coupled to the tubular packer cup mandrel for sealingly engaging the 
tubular member; 

a tubular shoe positioned within and movably coupled to the tubular outer sleeve defining a 
longitudinal passage; 

a tubular inner mandrel positioned within and movably coupled to the tubular hydraulic slip 
body coupled to the tubular shoe defining a longitudinal passage and a plurality of 
radial bypass ports; 

a tubular expansion cone mandrel coupled to the tubular inner mandrel defining a longitudinal 
passage having a throat passage for receiving a ball, an L-shaped bypass port, and a 
radial pressure port; 

a tubular expansion cone coupled to the tubular expansion cone includmg a tapered outer 
expansion surface for radially expanding and plastically deforming the tubular 
member, 

a tubular guide nose coupled to the tubular expansion cone mandrel defining a longitudinal 
passage; 
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a bypass tube positioned within the tubular inner mandrel coupled to the expansion cone 
mandrel and the tubular shoe defining a longitudinal passage; and 

an annular longitudinal bypass passage defined between the tubular inner mandrel and the 
bypass tube. 

1 2. The apparatus of claim 1 1 , wherein the longitudinal passages of the tubular adapter, bypass 
tube, and tubular expansion cone mandrel are fluidicly coupled. 

13. The apparatus of claim 11, wherein the longitudinal passage of the tubular expansion cone 
mandrel is fluidicly coupled to the radial pressure port of die tubular expansion cone mandrel. 

14. The apparatus of claim 1 1, wherein the L-shaped bypass port of the tubular expansion cone 
mandrel is fluidicly coupled to the annular longitudinal bypass passage, the radial bypass passages of 
the tubular inner mandrel, the L-shaped bypass ports of the tubular hydraulic slip body, and the radial 
bypass ports of flie tubular outer sleeve. 

1 5. An apparatus for radially expanding and plastically deforming a tubular member, comprising: 
a tubular support member defining a longitudinal passage; 

a tubular outer sleeve coupled to the tubular support member defining a longitudinal passage 

and a plurality of radial bypass ports; 
an hydraulic slip coupled to the tubular outca: sleeve for controllably engaging the tubular 

memt)er; 

one or more packer cups coupled to the tubular outer sleeve for sealingjy engagmg the tubular 
member, 

a tubular inner sleeve positioned within and movably coupled to die tubular outer sleeve 

defming a longitudinal passage, an annular longitudinal bypass passage, and one or 
more radial bypass passages; and 

a tubular expansion cone coupled to the tubular inner sleeve defining a longitudinal passage 
having a throat passage for receiving a ball, an L-shaped bypass port, and a radial 
ptessure port including an tapered outer expansion surface for radially expanding and 
plastically deforming the tubular member. 

16. The apparatus of claim 15, wherein the longitudinal passages of the tubular outer sleeve and 
the tubular expansion cone are fluidicly coupled. 

17. The apparatus of claim 15, wherein the longitudinal passage of the tubular expansion cone is 
fluidicly coupled to the radial pressure port of the tubular expansion cone. 

1 8. The apparatus of claim 1 5, wherein the L-shaped bypass port of the tubular expansion cone is 
fluidicly coupled to the annular longitudinal bypass passage and the radial bypass passages of the 
tubular inner sleeve, and the L-shaped bypass ports and the radial bypass ports of the tubular outer 
sleeve. 

19. A method of radially expanding and plastically defoming a wellbore casing positioned withir 
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a borehole that traverses a subterranean fonnation, comprising: 

positioning an outer tubular sleeve and an inner tubular sleeve comprising an expansion cone 

within the borehole, vviierein the inner tubular sleeve is movably coupled to and at 

least partially housed within the outer tubular sleeve; 
mjecting a fluidic material into the inner and outer tubular sleeves; 
coupling the outer tubular sleeve to the wellbore casing; and 

extending the inner tubular sleeve out of the outer tubular sleeve into the wellbore casing to 
radially expand and plastically deform a portion of the wellbore casing using the 
expansion cone. 

20. The method of claim 19, wherein injecting a fluidic material into the inner and outer tubular 
sleeves comprises: 

injecting the fluidic material into an annular chamber above the expansion cone, 
.21. The method of claim 1 9, further comprising: 

conveying fluidic materials within the borehole displaced by the extension of the inner tubular 
sleeve to a location above the expansion cone. 

22. The method of claim 2 1 , wherein conveying fluidic materials within the borehole displaced by 
the extension of the inner tubular sleeve above the expansion cone comprises: 

conveying fluidic materials within the borrfiole displaced by the extension of the inner tubular 
sleeve through an annular passage and one or more radial passages to the location 
above the expansion cone. 

23. The method of claim 1 9, furtiier comprising: 
depressuring the inner and outer tubular sleeves; 
decoupling the outer tubular sleeve and the wellbore casing; and 
collapsing the outer tubular sleeve onto the inner tubular sleeve. 

24. The method of claim 23, flirther comprising: 

injecting a fluidic material into the inner and outer tubular sleeves; 
coupling the outer tubular sleeve to the wellbore casing; 

extending the inner tubular sleeve out of the outer tubular sleeve into the wellbore casing to 
radially expand and plastically deform another portion of the wellbore casing. 

25. The method of claim 24, wherein injecting a fluidic material into the mner and outer tubular 
sleeves comprises: 

injecting the fluidic material into an annular chamber above the expansion cone. 

26. The method of claim 24, further comprising: 

conveying fluidic materials within the borehole displaced by the extension of the inner tubular 
sleeve to a location above the expansion cone. 

27. The method of claim 26, wherein conveying fluidic materials within the borehole displaced by 
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the extension of the inner tubular sleeve above the expansion cone comprises: 

conveying fluidic materials within the borehole displaced by the extension of the inner tubular 
sleeve through an annular passage and one or more radial passages to the location 
above the expansion cone. 

28. An apparatus for radially expanding and plastically defonning a wellbore casing positioned 
within a borehole that traverses a subterranean formation, comprising: 

means for positioning an outer tubular sleeve and an inner tubular sleeve comprising an 
expansion cone within the borehole, wherein the inner tubular sleeve is movably 
coupled to and at least partially housed within the outer tubular sleeve; 

means for injecting a fluidic material into the inner and outer tubular sleeves; 

means for coupling the outer tubular sleeve to the wellbore casing; and 

means for extending the inner tubular sleeve out of the outer tubular sleeve into the wellbore 
casing to radially expand and plastically deform a portion of the wellbore casing using 
the expansion cone. 

29. The apparatus of claim 28, wherein means for injecting a fluidic material into the inner and 
outer tubular sleeves comprises: 

means for injecting the fluidic material into an annular chamber above the exijansion cone. 

30. The apparatus of claim 28, further comprising: 

means fcM^ conveying fluidic materials within the borehole displaced by the extension of the 
inner tubular sleeve to a location above the expansion cone. 

31. The apparatus of claim 30, wherein means for conveying fluidic materials within the borehole 
di^laced by the extension of the inner tubular sleeve above the expansiwi cone comprises: 

means for conveying fluidic materials within the borehole displaced by tiie extension of the 

inner tubular sleeve throu^ an annular passage and one or more radial passages to the 
location above the expansion cone. 

32. The apparatus of claim 28, further comprising: 

means for depressuring the inner and outer tubular sleeves; 

means for decoupling the outer tubular sleeve and the wellbore casing; and 

means for collapsing the outer tubular sleeve onto the inner tubular sleeve. 

33. The a5)paratus of claim 32, further comprising: 

means for injecting a fluidic material into the inner and outer tubular sleeves; 
means for coupling the outer tubular sleeve to the wellbore casing; 

means for extending the inner tubular sleeve out of the outer tubular sleeve into the wellbore 
casing to radially expand and plastically deform another portion of the wellbore 
casing. 

34. The apparatus of claim 33, wherein means for injecting a fluidic material into the inner and 
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outer tubular sleeves comprises: 

means for injectmg the fluidic material bto an annular chamber above the expansion cone. 

35. The apparatus of claim 33, farther comprismg: 

means for conveying fluidic materials within the borehole displaced by the extension of the 
inner tubular sleeve to a location above the expansion cone. 

36. The apparatus of claim 35, v^erein means for conveymg fluidic mat^als within the borehole 
displaced by the extension of the mner tubular sleeve above the expansion cone comprises: 

means for conveying fluidic materials widiin the borehole displaced by the extension of the 

mner tubular sleeve throu^ an annular passage and one or more radial passages to the 
location above the expansion cone. 
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